weeks. Data on patients' readmission and pressure ulcer (based on Norton's scale) rate and time were compared between the groups and analyzed using SPSS software, version 19. Thirty-three patients with a mean ± SD age of 31.12 ± 10.83 years were studied in the control group and 35 patients with a mean ± SD age of 34.11 ± 12.34 years in the intervention group ( p = .098). None of the patients in the intervention group were readmitted, whereas 2 patients in the control group were readmitted s( p = .139). Risk of pressure ulcer did not differ between the groups ( p = .583). Telenursing had no significant effect in readmission and decubitus prevention for patients with head trauma. Considering the chronic nature of the illness, a longer follow-up period is deemed necessary for an accurate conclusion.
Head trauma can lead to several complications, ranging from mild concussions to coma and death ( Hinkle & Cheever, 2013 ) . Traumatic brain injury (TBI) is the leading cause of mortality and morbidity worldwide and imposes a great burden on the health care system ( Langlois, Rutland-Brown, & Wald, 2006 ; Vafaee et al., 2013 ) . The most common complications after head trauma and brain injury include coma, urinary and respiratory tract infections, septicemia, wound injury, meningitis, and brain abscess ( Białkowska, Mariusz, & Wojciech, 2012 ; . Many of the head trauma survivors live with major disabilities, including physical, cognitive, mental, emotional, and behavioral defects ( Haffejee, Ntsiea, & Mudzi, 2013 ; Vafaee et al., 2013 ) . These complications in patients with TBI increase the possibility of readmission to 7%, 12.7%, and 17.6% after 1, 3, and 6 month(s), respectively ( Boutin et al., 2013 ) . Therefore, follow-up is a major part of health care services for these patients. A consistent and dynamic health care relationship with patients will increase the knowledge and function of patients and their families ( Zakerimoghadam, Bassampour, Rjab, Faghihzadeh, & Nesari, 2009 ).
Because caring for patients with head trauma could lead to changes in family roles, weak social adaptation, social isolation, anguish and sorrow, anxiety, depression, and financial problems in the family, such families experience lower quality of life and need support ( Arango-Lasprilla et al., 2011 ; Brunner et al., 2010 ; Cheever et al., 2014 ; Chiou, Chang, Chen, & Wang, 2009 ) . Telenursing can be an effective method for following home care ( Masserat, Samadi, & Mehrnoosh, 2011 ) and communication between patients or their care providers and the health care personnel with informational and educational purposes to increase their health-related knowledge ( Shojaee, Nehrir, Naderi, & Zareaeyan, 2013 ) . Among technologies used in telenursing, telephone is frequently used as an accessible tool ( Bagheri Baghabrishami, 2012 ) . But different parental psychological distress and perceived family burden necessitate this issue to be investigated separately in each community. Considering the fact that this issue has not been investigated in head trauma patients in Iran, we aimed to assess the effect of telenursing on care provided by the caregivers of patients with head trauma. The results of this study could be used to improve health care programs in the country.
MATERIALS AND METHODS
This randomized controlled trial investigated 72 patients with head trauma, who were admitted to eight hospitals in Tehran, Iran. The ethics committee of Qazvin University of Medical Sciences approved the study (code: D/20/9376) and the trial was registered at the Iranian Registry of Clinical Trials (IRCT1N2014110919868). The study population consisted of patients with head trauma and the family member(s) taking care of them at home.
Written informed consent was obtained from the participants after informing them about the objectives and protocol of the study. The initial sample size was calculated to be 56, considering a power of 80%, and estimating a dropout of 20%, 72 patients were recruited (36 in each group) by convenient sampling method based on the inclusion and exclusion criteria. The inclusion criteria consisted of patients who were 18-60 years of age, with a Glasgow Coma Scale (GCS) score of 11-15 on discharge, hospitalized for the first time after trauma, without known urinary or respiratory infections, Grade 3 and 4 pressure ulcers, diabetes mellitus, and patients without thoracostomy and percutaneous endoscopic gastrostomy.
The inclusion criteria for caregivers consisted of being literate, spending at least 12 hr/day caring for the patients, having access to a phone (cell phone or telephone), no auditory or speech disorders, not working in the health sector, and willingness to participate in the study. The recruited participants were randomly allocated to intervention and control groups, using the balanced block randomization ( Figure 1 ). Patients or caregivers who used services provided by nursing consultation centers at home or did not answer the phone calls of the telenurse for three consecutive weeks were excluded from the study, which consisted of 4 patients (3 in the control group and 1 in intervention group).
Data collected included demographic characteristics of the patients and caregivers, patient's health conditions, and the outcome of care (readmission after discharge, time, and cause of readmission, incidence, and duration of pressure ulcer), recorded at discharge and after 3 months for both groups and every week for the intervention group. The content validity of the checklist was approved by the expert opinion of 10 faculty members of the Department of Nursing of Qazvin University of Medical Sciences, and its internal consistency was confirmed by a Cronbach α of 0.82. Norton's scale was used as a widely used short and applicable tool (similar to Braden's scale) to determine the risk of pressure ulcer formation (Pancorbo Hidalgo, Garcia-Fernandez, Lopez-Medina, & Alvarez-Nieto, 2006) . Phone calls were made using cell phones or desktop phones by the same trained telenurse. The patients' caregivers (one or two of the closest family members, responsible for the patient's care) were trained in one faceto-face session, lasting for 1 hr, on how to take care of patients at home and were provided with educational booklets 2 days before discharge for both groups. Any question they had regarding patients' home care were answered and the patients were recommended to use their medication and refer to a private clinic in case of any complications, but routine visits were not scheduled for them.
The cell phone number of the telenurse was given to the caregivers of the intervention group. Then, the patients of the intervention group were followed up every week for 12 weeks through phone calls by the telenurse, who recorded the patient status checklists. Moreover, caregivers in the intervention group could call the telenurse any time they desired. For the control group, necessary instructions were given before discharge (similar to the intervention group) and the patients were not followed until after 12 weeks by one phone call to complete the patients' status checklist. The recorded data were then compared between groups, using χ 2 , Mann-Whitney, and independent t tests. Data were analyzed using SPSS software, version 19. p value less than .05 was considered as statistically significant.
RESULTS
By the end of the study, data of 33 patients with a mean ± SD age of 31.12 ± 10.83 years were analyzed in the control group, and 35 patients with a mean ± SD age of 34.11 ± 12.34 years in the intervention group ( p = .098). Of the 68 studied patients, 50 were men and 18 were women ( χ 2 = 0.911, p = .340). None of the patients in either of the groups had Foley or other external catheters at discharge and they were not used by any patient during the 12 weeks of study. None of the patients in either of the groups had pressure ulcers on discharge or at the end of the 12 weeks. We found no significant difference between the two groups with respect to readmission ( p = .139, χ 2 test). According to the results of Norton's scale, we found 3% high and moderate risks of pressure ulcer formation in the control group and 2.9% moderate risk of pressure ulcer formation in the intervention group ( p = .583, χ 2 test). None of the patients in the intervention group were readmitted, whereas 2 patients (6.1%) in the control group were readmitted ( p = .139). The two groups did not significantly differ with frequency of readmission ( p = .337), cause of readmission ( p = .335), healing or formation of pressure ulcer, and time from discharge to readmission ( p = .335).
DISCUSSION
In this study, telenursing did not significantly change readmission rate, the interval between discharge and readmission, or the incidence of pressure ulcer. We found that none of the patients in the intervention group were readmitted, whereas 6.1% of the patients in the control group were readmitted for up to 4 times, although this difference was not statistically significant.
Although home care of head trauma patients appears to be a significant problem for the caregivers, it also appears that telenursing may be an effective measure to help the affected families deal with these situations. Several studies have investigated the effect of different strategies for counseling and education given by telephone on different outcomes. Bell et al., who earlier confirmed the efficacy and feasibility of telephone follow-up program for patients with TBI in 2004 ( Bell et al., 2004 ) , have compared the effects of counseling and education on care by telephone calls after discharge, with usual care on 171 patients 18-70 years of age with TBI, which resulted in improved functional status and quality of well-being ( Bell et al., 2005 ) . They suggested telephone calls to be a cost-effective care intervention ( Bell et al., 2004 ; 2005) , but the outcome measured in their study was different from our study.
Other studies have also displayed the positive role of communication with TBI patients after discharge ( Frasca, Tomaszczyk, McFadyen, & Green, 2013 ) . But, in the present study, telenursing could not change the outcomes measured, including readmission and pressure ulcer rate and time. Five telephone counseling experiences starting 4-6 weeks posttrauma (in 45 patients) in mild TBI patients resulted in fewer complaints at 3 and 12 months postinjury and suggested low-cost telephonic intervention as an effective tool at improving patients' outcome ( Scheenen et al., 2017 ) . But the results of studies cannot be easily compared, as the differences in the content of the education given by telephone and the communication between the caregiver and the telenurse significantly affect the results of telenursing.
Other studies have also reported improved outcomes by telephone counseling after discharge in different patients, including reduction in hospital and clinic readmissions in patients with heart failure ( Brandon, Schuessler, Ellison, & Lazenby, 2009 ; Clark, Inglis, McAlister, Cleland, & Stewart, 2007 ; Shojaee et al., 2013 ) and chronic obstructive pulmonary disease ( Lao, Zhang, & Bai, 2013 The results of the mentioned studies oppose that of the present study which could be attributed to the nature of head trauma and its complications. Clinically, 6.1% readmissions in the control group are notable in the present study, which shows high rate of readmission after head injury. The main causes of readmission in the present study included hydrocephaly, headache, nausea, and rhinorrhea, which were unpreventable, as they are common complications associated with head trauma. Studies investigating the readmission rate after TBI have reported similar readmission rate, such as 6.6% after 1 month ( Canner, Giuliano, Gani, & Schneider, 2016 ) , which is close to the present study, five of 33 patients in the control group (about 15%), considering the follow-up time. Therefore, no readmission in the intervention group after 3 months could have been significant, when larger number of patients was investigated.
Considering the high and moderate risk of pressure ulcer formation in the two studied groups, we found no case of pressure ulcers during the study period, which could indicate the effect of the provided training during discharge by the telenurse to the caregivers, especially the use of the educational pamphlets. This finding emphasizes the importance of sufficient education regarding pressure ulcer formation to patients and the families. It may also be attributable to the inclusion of patients with favorable GCS score ( > 11) into the present study, as studies on patients with GCS score of 4-6 have reported the rate of pressure ulcer at 7% and 16% at the end of 2 and 3 weeks (Dhandapani, Dhandapani, Agarwal, & Mahapatra, 2014) . As far as pressure ulcers are identified as important indices of nursing quality ( Boyle et al., 2016 ) , paying attention to this issue is essential.
The main strength of the present study included assessment of readmission rate and time, as well as that of pressure ulcer in patients with head trauma for the first time in Iran, and it had some limitations, such as the small sample size in each group, short follow-up, and nonrandomization of patients for inclusion into the study.
CONCLUSION
The results of the present study could not prove a statistically significant difference on readmission rate and time and pressure ulcer by 12-weeks' telenursing for patients with head trauma. As a result, further studies are required to assess the effect of telenursing through phone calls with a larger sample size and longer study duration.
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KEY POINTS
• According to the fi ndings of this study, patients were at similar risk of pressure ulcer, which could be due to the effi cacy of training given to care providers at discharge on movement, nutrition, skin care, and so forth, to prevent pressure ulcer. For studying the pure effect of telenursing, it was unethical to omit this training.
• The important point in this study was that none of patients in both groups had any sign of pressure ulcer.
• According to the fi ndings of this study, the training program on discharge and follow-up of patients by telephone calls could be benefi cial in patients with TBI.
